Self-perceived need for dental treatment and related factors. A cross-sectional population-based study Abstract: This study compared adolescents' self-perceived need for orthodontic treatment with the normative need for such treatment and investigated associations between socioeconomic and demographic variables and self-perceptions of dental malocclusion. This cross-sectional study involved 1015 schoolchildren aged 12-15 years in São Luís, Maranhão, Brazil. The following data were collected using a questionnaire and an orthodontic examination card: demographic and identifying data, socioeconomic data, educational levels of family, household income, economic classification criteria, and self-reported skin color behavioral data, and oral health data. Normative occlusal condition was examined using the Angle classification and Dental Aesthetic Index (DAI). Data were analyzed using the chi-squared test (to analyze differences in the frequency distribuition of qualitative variables) and Poisson regression (to stimate associations between the perceived need of orthodontic treatment and study covariates), with a 5% significance level. Schoolchildren's self-perceived need for orthodontic treatment was associated with sex (p = 0.022) and the normative need for treatment (p = 0.004). Among socioeconomic, demographic, and oral health variables, only sex [prevalence ratio (PR) = 1.15; 95% confidence interval (95%CI) = 1.04-1.28; p = 0.009] and the normative need for orthodontic treatment (PR = 1.19; 95%CI = 1.08-1.32; p < 0.001) were associated with the perception of malocclusion, with female adolescents reporting a greater need for orthodontic treatment. Female adolescents seems to be more sensitive to oral health problems. The results suggest that the DAI score might reflect a self-perceived need for orthodontic treatment and the Angle classification might overestimate the orthodontic treatment need.
Introduction
The worldwide prevalence of malocclusion is considered to be high, as exemplified by studies performed in Spain (58.6%), Iran (77.1%), and Italy (93%). 1, 2, 3 In Brazil, the malocclusion rate is 37.6% among 12-year-old children and 35.6% among children aged 15-19 years. 4 In the Brazilian states of Minas Gerais, Paraíba, and São Paulo, the malocclusion rate ranges from 62% to 66.75% among children aged 12-18 years. 5, 6 Due to high
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prevalence in various populations of the world, the malocclusions started to be targeted of researches. 7 Traditionally, determination of the need for dental treatment is based on normative measures that do not take into account patients' expectations or perceptions of what should lead them to seek treatment. For example, they do not know the degree to which malocclusion can negatively affect their day-to-day lives via functional limitations and impacts on psychosocial well-being. The increased need for orthodontic treatment, reported over the recent years, cannot be explained only by oral health status. I can be rather associated mainly to social, physical and psychological reasons. 8 Unlike those of many other countries, the population of Brazil is characterized by a large amount of ethnic intermixture. Orthodontists appear to be in consensus that parameters constituting morphological normality can vary among ethnic groups or populations from different geographic regions. 9 Together with these ethnic aspects, socioeconomic factors must be considered in the examination of occlusion; this aspect of orthodontics should be studied within a social context, given the importance not only of the physical consequences of poor development, but also its negative impact on social well-being. 5, 10 With the development of more comfortable and esthetic orthodontic devices, improved treatment, and more widespread access to information, patients' perceptions about whether their occlusion is cosmetically acceptable have changed. Patients increasingly recognize the availability of orthodontic treatment to improve the appearance of their teeth and/or face. 11 However, there is a lack in this field of research once the number of such surveys is still limited. Few studies 12, 13, 14 have evaluated the relationship between the normative need for orthodontic treatment and patients' perceived need or associated factors. A study conducted in southern Italy found that 59.5% of 546 schoolchildren aged 11-15 years (including those with histories of orthodontic device use) had malocclusion requiring normative orthodontic treatment, although only 9.5% perceived the need for such treatment 12 while 78% of 403 Brazilian adolescents aged 14-18 years perceived the need for orthodontic treatment, although only 23% showed a normative need; > 2 mm crowding of the maxillary anterior teeth was a factor associated with this perception.
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In another study involving 386 children aged 11-16 years in Belgium who presented at a hospital's orthodontics department, the association between self-perceived and normative needs for orthodontic treatment was weak. 14 Thus, traditional means of evaluating malocclusion have certain limitations and may limit the amount of orthodontic treatment provided, in that they do not appear to adequately account for patients' self-perceived need for treatment. This, arguably, may lead to denial of treatment to children with a genuine socio-dental need. As a result, a method of incorporating children' values into an evaluation of treatment need is required. 15 This study was conducted to compare self-perceived and normative needs for orthodontic treatment and to investigate associations between socioeconomic and demographic variables and the self-perception of dental malocclusion among adolescents in Brazil.
Methodology Study design and sample
This cross-sectional study was based on a representative sample of male and female schoolchildren aged 12-15 years in São Luís, MA, Brazil. This age range was selected following WHO's recommendation for epidemiological surveys of main changes in the mouth, 16 and because the permanent dentition has been established by the age of 12 years.
Cluster sampli ng was conducted i n t wo stages. We selected schools (primary sampling units) and students (secondary sampling units) using the lists of schools available at the Instituto Nacional de Estudos e Pesquisas Educacionais Anísio Teixeira -INEP/Ministério da Educação -MEC and Conselho de Educação of the City of São Luís, MA, as well as the list of students aged 12-15 years enrolled in the city's public and private school networks available at each school selected. The number of students selected from each school was proportional to the size of the school.
Eligible participants were students regularly enrolled in 5 th -9 th grades in the city of São Luís, MA who were aged 12-15 years at the time of examination and had received no prior orthodontic treatment. Schoolchildren with mental problems according data school, those lacking first molars, those who refused to participate in the study, and those who were absent from school during the evaluators' three visits were excluded.
We estimated that a sample of 346 schoolchildren would have a 90% power and 95% confidence level to identify significant prevalence ratios (PR) exceeding 1.5. We assumed a malocclusion rate of 35.6%
4 and a 1:1 ratio of exposed to unexposed to the different exploratory variables of the study. Considering the design effect (stratified cluster sample) of the study's complex sample equal to 2.0, the estimated minimum sample size was 692 schoolchildren. We maintained the proportion of children aged 12-15 years observed in the population using estimates from the Instituto Brasileiro de Geografia e Estatística -IBGE 17 as a reference. Foreseeing the possibility of missing data, losses, and the need for stratification, we increased this number by 30% to a total minimum sample of 900 adolescents.
Data collection
Two collection teams, each consisting of an interviewer/note-taker and an examiner (orthodontist), were provided with a manual contai n i ng detai led i n for mat ion about t he questionnaire items and orthodontic examination, and received training in the application of the research instruments and clinical examination. Diagnostic (inter-and intra-examiner) reproducibility was estimated using kappa and intraclass correlation tests, with values ≥ 0.7 considered to be acceptable. Patients examined during the training phase were not included in the study sample.
The following data were collected according to the WHO's recommendations 16 using a questionnaire and an orthodontic examination card: demographic and identifying data (e.g., subject's name, date of birth, sex, home address, telephone number, and date of interview), socioeconomic data [e.g., school name and type (public/private), educational levels of the subject's mother and head of family, household income, economic classification criteria, 18 and self-reported skin color] behavioral data (e.g., subject's perception of the need for orthodontic treatment), and oral health data [e.g., occlusal conditions according to the Angle classification 19 and Dental Aesthetic Index (DAI).
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The Angle classification 19 it has been widely used as a qualitative epidemiological tool for malocclusion evaluation but describes only the existence or absence of malocclusion. The DAI 20 is a quantitative index that was developed to study and measure malocclusion. This index has provided useful information on treatment need but did not give accurate information regarding prevalence of specific malocclusion. To gain more accurate information with regards to prevalence of malocclusion and treatment need, more than one method need to be used.
Molar relationships were recorded according to the Angle classification as Class I, Class II division 1 or 2, or Class III. 19 For the purposes of analysis, this variable was later categorized as normal, Class I, Class II, and Class III.
As recommended by the WHO, 16 the DAI was used to evaluate the rate and severity of malocclusion and the normative need for orthodontic treatment. This universally accepted index can be used to evaluate the need for orthodontic treatment and prioritize the provision of orthodontic care in public health programs. 17, 20 In this study, subjects with DAI grades 1 (< 25; no need) and 2 (26-30; elective need) were considered to have no normative need for treatment, whereas subjects with DAI grades 3 (31-35; highly desirable need) and 4 (≥ 36; mandatory need) were considered to have a normative need for orthodontic treatment.
These oral examinations were made in the school, with natural light. DAI measurements were made according to WHO recommendations. 16 But, in order to make the orthodontic measurements most sensitive, we used an orthodontic tape (1-mm diameter, 6-cm length, Morelli, Sorocaba, Brazil) and an adapted silicone cursor (Angelus, Londrina, Brazil). Besides, the measurements (in millimeters) were made using an endodontic ruler (Angelus, Brazil).
The outcome of interest in this study (self-perceived need for orthodontic treatment) was evaluated using the student's answer to the question: "How much do you think you need to make an orthodontic treatment?" Response was given on a scale ranging from 1 to 10, with responses ≥ 6 considered to reflect perceived need for orthodontic treatment.
Statistical analysis
Data were entered into an Excel spreadsheet (Microsoft Corp., College Station, USA) and analyzed using Stata software (version 11.0 for Windows; Stata Corp., College Station, USA). Initial descriptive analysis involved the calculation of absolute and relative frequencies with 95% confidence intervals (95%CI). Differences in the frequency distributions of qualitative (categorical) variables were analyzed using the chi-squared test. Associations between the perceived need for orthodontic treatment and study covariates were estimated based on PR and 95%CI using Poisson regression analysis with a hierarchical approach. We built a theoretical model (Figure) with four hierarchical levels. p-value < 0.20 in the univariate analysis was used as a criterion for selecting variables to be tested in the multivariate model. Only were kept in the multivariate model variables with p-value less than 10%. The significance level adopted for all analyses was 5% (p < 0.05).
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Results
The Figure. Theoretical model of the sociodemographic determination of adolescents' oral health.
malocclusion was most common (56.3%), followed by Classes II (33%) and III (5.4%). Only 5.3% of children had normal occlusion. The rate of normative need for orthodontic treatment was 44.8%, whereas 60.5% of participants perceived the need for treatment. Among socioeconomic, demographic, and oral health variables, only sex (p = 0.009) and the normative need for orthodontic treatment (p < 0.001) were associated with the perception of malocclusion. Female adolescents reported a 15% greater need than males for orthodontic treatment (PR = 1.15; 95%CI: 1.04-1.28), and 19% of schoolchildren who reported subjective need had also normative need for orthodontic treatment (PR = 1.19; 95%CI: 1.08-1.32), (Table) .
Discussion
Dissatisfaction with appearance is the main reason that people seek orthodontic treatment. 10 In this study, adolescents' self-perceived need for orthodontic treatment exceeded the normative need for such treatment, emphasizing the importance of these aesthetic aspects to personal satisfaction. The study findings are similar to those of other studies conducted in Brazil, 5, 13, 21 which have documented greater self-perceived than normative need for treatment; the need for orthodontic treatment could not be justified by objective criteria in about half of adolescents. This high prevalence obtained in Brazil may be related to the relationship between the self-perceived need for orthodontic treatment and a person's desire to demonstrate his or her high socioeconomic standing or to be fashionable. 5, 22 So, although some authors have reported that normative criteria for orthodontic treatment overestimate the prevalence of occlusal problems compared with adolescents' perceptions, 23 our study found the opposite to be true. Studies performed in the United Kingdom, 23 Nigeria, 24 and Croatia 25 have shown low levels of self-perceived need for orthodontic treatment (6%, 17.5%, and 24,2%, respectively), suggesting the existences of differences related to ethnic and cultural factors. 9 Conceptions of beauty vary widely among cultures, with a beautiful body associated with intelligence and high income in Western societies; this factor explains why Brazilians, especially adolescents, pay so much attention to cosmetic factors. 26 We have found a correlation between normative and self-perceived needs for orthodontic treatment. However, the literature contains discrepancies regarding to this association. Nobile et al. 12 found no such association in an Italian sample, and Ghijselings et al.
14 found a significant, but weak, correlation among subjects in Belgium. This association is plausible, since orthodontic problems have repercussions on aesthetics and orofacial functions.
27,28 Thus, it is expected that they are perceived by people.
In this study, only sex was associated with the perception of malocclusion, with female adolescents reporting a greater need for orthodontic treatment.
Other studies have also found that women are more self-critical in terms of the self-perception of malocclusion and that they have more pronounced self-esteem issues than men. 21, 28, 29 One possible explanation for these findings is that women are more preoccupied with health and appearance than men, and that they feel more upset by and are more conscious of the impact of oral health on their facial appearance and quality of life. 29, 30 From childhood, females use oral health services more frequently than males. 31 These factors may make women more sensitive than men to oral health problems.
The high rate of malocclusion, according to the Angle classification, observed in our study is similar to that reported in Latin adolescents in the United States (93%), 32 but higher than those found among Iranian adolescents (77.1%) 2 and in other studies of adolescents in Brazil (62-83%).
5,33 These differences are likely related to sample selection, evaluation methods, and diagnostic criteria, as well as ethnic and age differences among samples. Findings must thus be compared with caution. However, all studies have documented high rates of malocclusion in adolescents.
Our finding on rate of malocclusion according Angle classification is in agreement with the results of several previous studies. 2, 6, 34 Other studies have found that Class II 35 or Class III 36 was most common, but they involved patients seeking dental treatment at universities or hospitals, potentially introducing selection bias leading to overestimation of the rates of severe forms of malocclusion. Normative clinical criteria indicated that nearly half of our population required orthodontic treatment, similar to the results reported by Dawoodbhoy et al. 37 (47.1%). Marques et al. 5 and Agou et al. 38 reported higher rates (52.3% and 64.4%, respectively), whereas other studies 1, 6, 13, 21 have documented lower rates ranging from 21.1% 1 to 26.42%. 21 All of these authors used the DAI to evaluate the need for orthodontic treatment in adolescents; differences in results may arise from the use of different cutoff criteria along the DAI scale (elective, highly desirable, or mandatory need for treatment). The disadvantages of the DAI include the inability to evaluate overall occlusal characteristics (i.e., dental, bone, soft-tissue, and stomatognathic conditions) using this tool. However, it has the advantages of simplicity, ease of use, and less requirement for professional knowledge of occlusal characteristics than other available indexes.
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Given that Brazil's Ministério da Saúde covers the costs of oral examinations (leading to diagnosis of malocclusion and determination of treatment need) a nd orthodont ic/orthopedic devices, patients' treatment priorities also need to be assessed. 5 The adoption of subjective criteria applied together with the DAI may help set priorities for orthodontic care, becoming evident that a method of assessing orthodontic need requires the integration of a normative clinical measure with a patientbased indicator of the adolescent's feelings and/or impacts relating to oral functioning .and appearance, as well as with measures of the adolescent's oral health-related behaviour. 40 Then, for complete assessment, it is suggested to include evaluation of the impact of malocclusion on quality of life. This study's strengths include the large sample of schoolchildren that was representative of the adolescent population of São Luís. The adjustment of the analysis (multivariate model) to variables such as age, sex, skin color and economic class reduced the possibility of confounding biases. The study's cross-sectional design could be considered a limitation, although it is not an important one because occlusion is established by the age range examined in this study and longitudinal tracking would not change the results significantly.
Conclusions
Female adolescents seems to be more sensitive to oral health problems. The results suggest that the DAI score might reflect a self-perceived need for orthodontic treatment and the Angle classification might overestimate the orthodontic treatment need.
